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1. A method of detecting 
electromagnetic (and/or j iucle ar radiation, 
comprising the steps of: 

exposi/ng a cantilever to a source of_ 
radiation/ the cantilever having at least one 
physical/ property affected by radiation; 

monitoring radiation-induced changes in the 
at 1^4st one physical property; and 

correlating changes in the at least one 
physical property to a measure of radiation. 



2. A method according to claim 1, 
wherein the monitoring step includes monitoring 
radiation-induced bending of the cantilever. 

A method according to claim 1, 
wherein the monitoring step includes monitoring 
radiation-induced changes in mechanical 
resonance of the cantilever. 
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ethod according to claim 1, 
further comprising forming a microcantilever 
using a material or Anaterials which heat when 
exposed to ra^l Lat yon, changes in the at least 
icai ptdpdrty of tl 



one phys 
being tempebatlure 



changes in thfe at 
the microcantirleve 



e microcantilever 
dependent, and the monitoring 



step comprises moritor&ng temperature-dependent 



<east one physical property of 



5. A > mfethod according to claim 1, 
further comprj^ing forming a microcantilever 
using a material or materials which absorb 
radiation and changes property as a function of 
absorbed radiation, and the monitoring step 
ir^ludes monitoring stress-induced changes in 
the micafocantilever and the correlating step 



includes correlating changes in stress to the 
presence of radiation. 
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6/ A method according to claim 1, 
wherein tj/fi e microcantilever has an elastic 
modulus which varies with exposure to radiation, 
the/ at l^?t one mechanical property of the 
rucr^parnfcilever varying with variations in the 
elastic modulus. 



A method according to claim jt, 
further comprising the step of applying at least 
one coating to "the microcantilever made of a 

-^-^= 

material which interacts wit h radiation to vary 
at least one ph vs i c a l \a> rjpr ta^fev of the 
microcantilever, the ^xpo^sing step comprising 
exposing the coated microcantilever to 



radiation, and the correlating\step includes 
correlating changes in the at lea^t one physical 
property to the presence of the radration. 
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8. A method according to claim 1, 
further comprising the steps of directing a 
laser beam from a diode laser toward the 
cantilever/ reflecting the laser beam from the 
cantilever, receiving the reflected laser beam 
at a position sensitive detector which generates 
aJJPSD^signal, and detecting radiation based on 
the PSD signal. 



9* A method according to claim 1, 
further comprising coating the cantilever with 
or fabricating the cantilever from a 

esistive material which has a resistivity 
varies with bending of the 
mic^ Qcant ilever, and the correlating step 
comprises correlating changes in resistivity of 
the piezoresistive material to the presence of 
radiation. 





10. A method according to claim 1, 
further comprising plasi^g the microcantilever 
in a capacitor having jk capacitance which varies 
with movement of thq/Vicrocantilever, and the 
correlating step i/iclud^s c^relating changes in 
capacitance to bfie presejrf^e of radiation, 
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11. A method according to claims, 
.further comprising forming an array of 
mi^crocantilevers and the exposing step includes 
exposing the array of microcantilevers to 
radiatvion. 

NL2. A method according to claim X, 
h\ & ^ further comprising coating the microcantilever 

with a mater iaSL which produces a bimetallic 
effect and thus\>ending of the microcantilever 
5 when heated, the expp&feffif^step comprises 

exposing the microcafttilever to a radiation 
which induces heating and thus bending of the 
^ rj microca ntileve r , and the\correlating step 



comprises correlating bending of the 
10 microcantilever to the presence of radiation. 

\ 9 

13. A method accordingvbo claim M, 
further comprising oscillating the 
microcantilever, determining the microcantilever 



resonance properties, and detecting radration 

\ 

based on changes in the resonance responsev 
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14. A method according to claim 



further comprising mechanically oscillating the 
\ 

microcantilever using a piezoelectric device 
attached to th^e microcantilever, determining the 
ipicrocantileverxxesonance properties, and 
detecting radiation based on changes in the 
resonance response. \ — n 

K 

15. A methqd according to claim 3^, 
further comprising mechanically oscillating the 
microcantilever using electrical stimulation to 



a piezoresistive coating attac 
microcantilever, determining the 



hed to the 
heVnicrocanti 



lever 



resonance properties, and detectingy radiation 
based on changes in the resonance response. 
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16. A method according to claim 1, 
further comprising placing the microcantilever 
within an oscillat/ory tank circuit, wherein the 
cantilever is disposed between poles of a 
capacitor or constitutes one pole of a 
capacitor, mechanically oscillating the 
microcantilever using electrostatic forces 
generated wathin the capacitor, determining the 
microcantiAever resonance properties, and 
detecting radiation based on change in the 
resonance response . 



17. An apparatus for detecting 
electromagnetic and nuclear radiation, 



comprising the steps of: 

a radiation sensor having an element 
exposed to a source of radiation, the sensor 
laving^at^east one physical property affected 
by radiation; 
/ means for monitoring radiation-induced 
changes in tfi^~at least one physical property of 
the sensor; and 

means for correlating changes in the at 
least one physical property to a measure of 
radiation. 
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18. An apparatus according to claim 
17, whereifr^he sensor comprises a 
microcantilever coi*qected^t*G a base, where the 
microcantilever consisy!^©.^^ or 
layered materials which converts^v^nergy of 
radiation, if present, into a physical^G^iange in 
the microcantilever. 





18, wherein/the microcantilever is comprised of 

/ o 

at least' on coating, where the at least one 




19. >An apparatus according to claim 



coaling includes a first metallic coating which, 
iher with the microcantilever, exhibits a 
.ic effect when exposed to energy of 
ra diaLi un. — 




20. An apparatus according to claim 
19, wherein fc{ie f i/tsi— metallic coating covers a 
portion of one su^"£&ce of the microcantilever 
and is separated' from tft^base by a space, 





An apparatus according to claim 



19, wherein th£-^first metallic coating covers a 

/ S r 

^ portion of Cojoe/surf ae oJ 



>f the microcantilever and 
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arated from the base by an insulator. 

22. An apparatus according to claim 
her comprising a second coating on the 
-lever, consisting of a radiation 
material that increases the radiation 
flux absorbed by the microcantilever . 



Ft 




23. An apparatus according to claim 
18 , wherein xshe microcantilever or layered 
material on the nfc ilever exhibits a 

change in chemical/ or^hysical properties upon 
absorption of radiation. 




24. An apparatus according to claim 
18, wherein the microcantilever or layered 
material on the microcantilever exhibits a 
change in ^lasti^^^du^us upon radiation damage 
induced by absorption of nuclear radiation. 
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25. An apparatus according to claim 
17, further comprising a reference sensor of 
substantially similar construction and local 
environment and located in proximity to the 
radiation sensor, /but not exposed to radiation, 
whereby a differential response between the 
reference sensorr and the radiation sensor 
provides a calibration that reduces extraneous 
environmental factors common to both assemblies, 



26/ A sensor for detecting radiation, 
comprising: 

cantilever substrate coupled to a 

base; andj 

a metal fiXni bonded in confronting 
relationship /to tb£ cantilever substrate. 




27. A saqsor according to claim 26, 
further comprising: 

a thermally-absorptive film in 
confronting relationship with the metal film for 
increasing the radiation flux absorbed by the 
metal film. 
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28. A sensor according to claim 26, 
wherein the canuilever substrate is coated with 
a piezoresistive material. 

29. / A sensor according to claim 26, 
further comprising a stress-sensitive coating 
bonded in confronting relationship to the 
cantilever substrate. 



A sensor according to claim 26, 
wherein tfie cafhtilevqr substrate is made of a 
semiconductor mate^al selected from the group 
consisting bf silicon and silicon nitride, 

31. A sensb^E^ccording^to claim 26, 
wherein the sensor assembly is disposed in an 
arra^y of substantially similar sensor 
assemblies . 
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